Effects of antidiabetic drugs in high-fat diet and streptozotocin-nicotinamide-induced type 2 diabetic mice.
Based on previously established methods, we developed an easily available type 2 diabetic mouse model that exhibits obesity and insulin resistance. We investigated the effects of several antidiabetic drugs on this new model, which was induced by a high-fat diet in combination with streptozotocin and nicotinamide injection. Male ICR mice were fed a high-fat diet (45% of calories as fat) for 3weeks and then intraperitoneally administered with nicotinamide (1000mg/kg) and streptozotocin (150mg/kg). These diabetic mice exhibited hyperglycemia and glucose intolerance as a result of the loss of early-phase insulin secretion. The mice also developed significant insulin resistance, hyperlipidemia and obesity. A single dose of mitiglinide, glibenclamide, sitagliptin, insulin, metformin and voglibose significantly improved glucose tolerance during a liquid meal tolerance test. Repeated administration of sitagliptin and rosiglitazone also improved hyperglycemia and insulin resistance. These results demonstrate that a high-fat diet combined with nicotinamide and streptozotocin injection induces a diabetic mouse model that replicates the metabolic characteristics of human type 2 diabetes. This diabetic model, which exhibits impaired insulin secretion, glucose intolerance, insulin resistance, and obesity, may be suitable to evaluate antidiabetic agents for the treatment of type 2 diabetes.